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微生物等多种原因，外周血中 40~50%的 T 细胞具有记忆性的表型，对初次及再
次移植的移植物生存时间造成重大影响。于是，在初次移植中，我们尝试应用过
表达 Jagged-1 的 DC 抑制同种异体排斥反应，并联合共刺激通路的阻断剂诱导心
脏移植物的长期存活，并探讨其可能的机制。而在抑制记忆性 T 细胞（memory T 
cells, Tm）介导的加速性移植排斥反应的方案中，我们尝试应用抗 CD40L/LFA-1
单克隆抗体（anti-CD40L/LFA-1）的基础上附加使用中国传统中药三氧化二砷
（arsenic trioxide，As2O3），尽量抑制 Tm 的产生和功能，并诱导抗原特异性的调




养小鼠 DC 细胞系 DC2.4 细胞作为目的感染细胞，过表达 Jagged-1 蛋白后于体
外进行初步实验研究 Jagged-1 对于 T 细胞增殖的影响；其次，建立小鼠初次心
脏移植模型，首次在体内研究过继转移 Jagged1-DC 后联合 anti-CD40L 单抗对移
植物生存期的影响，通过对 Treg 细胞等 T 淋巴细胞亚群以及 Th1/Th2 相关炎症



































































   Objective: Dendritic cells (DCs) have the tolerogenic potential to regulate 
adaptive immunity and induce allografts acceptance. Transplant patients may develop 
alloreactive memory T cells after exposure to alloantigens during previous 
transplantations, blood transfusions, pregnancies, or due to continuous exposure to 
bacterial and viral pathogens. In adult humans, 40–50% of T cells circulating in the 
peripheral blood have memory phenotypes. Memory T cells play a key role in 
accelerated rejection. This study consists for two aspects of research. The first part 
aims to overexpression Jagged-1 on DCs to induce long-term heart allograft survival. 
On the other part, we want to develop new immunosuppressive agent with better 
inhibitory effect, smaller side effects and lower cost. And the action mechanisms of 
memory T cells in heart transplantation and their treatment are discussed. 
   Methods： In the research of primary cardiac transplantation rejection, the 
complementary DNA corresponding to full-length Jagged-1 and green fluorescent 
protein (GFP) was cloned into the chimaeric adenoviral vector. DC2.4 cells were 
transduced with either Jagged-1 virus or control virus. The overexpression of 
Jagged-1 protein was used to study the effect on proliferation of T cells in vitro. Then 
we established the heart transplantation in mice and transferred the Jagged1-DC in 
vivo to prolong the allograft survival time combined with anti-CD40L mAb. In order 
to study the effect of Jagged-1 on T lymphocyte subsets, such as Tregs, and Th1/Th2 
related inflammatory factors through the activation of Notch signaling pathway on T 
cells. In the second part, we establish presensitized mice model to adoptive 
transfer  memory T cells and study the inhibition of As2O3 in accelerated rejection 
with co stimulatory blockade. Through ways such as the T lymphocyte subsets, 
Th1/Th2 related inflammation factors and graft pathological experiment means, we 
try to illustrate the mechanism of As2O3 induced herat transplantation tolerance as 
















   Results: In the first transplant rejection experiments, we investigated whether 
blockade of the CD40 pathway could enhances the immune tolerance induced by 
DC2.4 cells modified to express Jagged-1 (JAG1-DC) in heart transplantation (HTx). 
Results showed that JAG1-DC treatment combined with anti-CD40L monoclonal 
antibody (mAb) administration significantly prolonged cardiac allograft survival in 
mice, with long-term survival (>110 days) of 50% of the allografts in the recipients. 
The therapy specifically inhibited the immune response, induced alloantigen-specific 
T-cell hyporesponsiveness, up-regulated transforming growth factor-β (TGF-β) 
synthesis and increased the population of regulatory T cells (Tregs) driven by Notch 
activation.  
   Alloreactive memory T cells are major barriers to transplantation acceptance due 
to their capacity to accelerate rejection. In the Tm cell experiments, we investigated 
the effects of combined treatment with arsenic trioxide (As2O3) and blocking 
monoclonal antibodies against CD154 and LFA-1 (anti-CD154/LFA-1) on graft 
survival as well as changes in pathology and immunological responses in mice with 
adoptively transferred allo-primed T cells. The mean survival time (MST) for the 
cardiac allografts in recipient mice receiving the combination of As2O3 and 
anti-CD154/LFA-1 was significantly longer (> 113.7 days) compared to those 
receiving anti-CD154/LFA-1 (23.2 days), As2O3 (12.5 days) alone or no treatment 
(5.5 days). This combined strategy distinctly inhibited lymphocyte infiltration in 
grafts, proliferation of splenic T cells and the generation of memory T cells in spleens. 
Moreover, the combined treatment caused the significant down-regulation of IL-2 and 
IFN-γ accompanied by increased expression of TGF-β and regulatory T cells (Tregs), 
which led to long-term cardiac allograft survival in recipient mice. These results 
highlight the potential application of As2O3 and its contribution in combination 
therapy with antibody blockade to delay rejection by memory T cells. 
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